Inhibition of pulmonary surfactant function by meconium.
The pathophysiology of meconium aspiration is marked by lung hyperinflation because of airway obstruction, which is often followed by an acute pneumonitis with classic lung injury characteristics. Surfactant dysfunction may contribute to this latter pulmonary pathophysiology. We sought to determine to what extent meconium itself might contribute to a functional surfactant deficiency. Specimens of newborn infants' first meconium were collected and pooled. Serial dilutions of the meconium were then added to various concentrations of calf lung surfactant extract, a mixture with the surface properties of natural surfactant that is used clinically to treat neonatal respiratory distress syndrome, and the dynamic surface activity of these mixtures was studied with a pulsating bubble surfactometer. At surfactant concentrations of less than or equal to 1.5 mg/ml, even 6500-fold dilutions of meconium-inhibited surface tension lowering ability (10 +/- 2 mN/m vs 1 +/- 0.1 mN/m for controls, p less than 0.05). Moreover, this inhibitory activity resided in both the chloroform-soluble and the aqueous phases of meconium and appeared to be additive in nature. However, at sufficiently high concentrations of surfactant, even large amounts of meconium were unable to affect surface tension lowering properties. Thus meconium inhibits surfactant function in a manner that is dependent on the surfactant concentration, suggesting the possible utility of exogenous surfactant therapy in some cases of meconium aspiration.